Presynaptic cholinergic mechanisms in brain of aged rats with memory impairments.
Presynaptic cholinergic mechanisms were investigated in various brain regions of aged Fisher 344 rats with documented 24 hr retention deficits measured in a single-trial passive avoidance tasks. Sodium-dependent high affinity choline uptake was found to be decreased by 22% in hippocampus of 23-26 month old animals as compared to 6 month old controls. Prior depolarization of hippocampal or cortical synaptosomes with K+ resulted in stimulation of choline uptake which was similar in aged rats and young controls. No age-related differences were observed either in hippocampal, cortical, striatal acetylcholine or choline concentrations, or in the activity of choline acetyltransferase in hippocampus. Synthesis of acetylcholine in hippocampal and cortical slices under basal conditions, as well as under K+-stimulated concentrations, did not differ in the two age groups examined. These neurochemical findings are consistent with an age-related decrease in hippocampal cholinergic neuronal activity without an actual loss in cholinergic neuron number. It is further suggested that this reduction in cholinergic neuronal activity may be related to the deficit in cognitive performance observed in aged Fisher rats.